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OTtra^or tm^gM fiHf ft ftSKf ftfiw TOT f: 

1 . Offerer *rm, fjgng crit nmr 

(i) it Wm -aret® tftn n?t *pmmr faPm 2006 (2006 11)' 

umpt 1 

(ii) -it ftfSpFT ?TT®#5 #TT S^FT Hp^ ctT^ wft .^faT'H4WT3ft TfftT 

a^Tctraff, I'ctfr^d 3rf*m wzmsrf sit? *m*m ctcfMn firm faftrtz 

cfarr. TfRci ?rarc fctftt® ?rfer ^oR ^rar a^iciisit a? cipj; 

#ti 

(iii) it 1 2007 cmx, 1 

2. mRhimtm 

fetf^Tpft 3, StU cFF if SHFST 3t^RT ^ ft: 
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g>T arm atfirffea, 


(^) gg. arrag arcctot <y*MN ftffeigg? srrfa<fr?T»T fert) ^ 11 

| (*r) *#fag> gg armg #g £ # ftr?r cnf^r if urn fafaf&e 

i 

gffeg> ffera feffgfe fegg> ^ TTRT ffefl vSTRrr 11 

; (et) *wrefs* grafe ^tfeT, 2004 if ^Tfe differ (always on) ^ FT^T 
<t>^M REq if qfagffe ffeg qtg t, wit ^e^fe trg^Rr ^rffe 

i 

; f^gqffeq ^giari if *tsjum trgrq m ^rqgg t eTOT FSrw^ t strafe 
^fer tKM g> ^RT ilqidl vjqf&rRtj ffej (Point of 

presence (POP)), «f?T H|?T ftW-W strafe 1 »fe ? H ^SPjJfe 
fetf wTIet ft, 7t 3TcPT- 3TcFT >H®HsPlf^ efa RJ^cPT F re g <? fe 256 

f^cfr ffe^r trier ^ra (^fefri^r) g>t afer ft crag ?q 

F^rqffeq #nari furcrif fa ijqf&tfa (pop) $ mm f^re 
rit imffer t, git t^rt gg? ^rggg Ft, F*^*te thrift graf aii^tHril 
dlsS'it'xH i> aPePfcT FRT ; fTO 3T^fe #qT git tffegR S^yfigg Rtgiaft 
if ffea #ra jji-hIJium- tM ^ft.git^ iteT arifer g£t g>t gnyrit 
f^R# feFJ ftftrecT: afePT c tTf^H 3Tri%cT 11 

(s) gg arrara tmpF gi qfY?R if f&ra ^ggwui ^ f | 

W "TjiF<t>' ar«raT 'n3ithY<wi' gg arms srrafe ^gr gi RTsfmrrFeR ^ 11 












[hrdi— qmu] _ wfiwra: mmn __3 

(®) RT RTCR ftfaricH <a«HRI3«K oTT^T TR*fcr R *fop|Rm 

% ti 

(«r) w ftw ^ert Trmcfr t, vifr 

• yleWld (anfft) ar«RT brS rr if jpifcr/^Ripff «# 

arm ^ Tefracfr ^ra? sm cra^wncr if rj> rw fcfR 

BfcTT tl 

. sfatffeH R^tR hV)rT<h (£RM/an^<ff) Rfte 

3T8RT ?Rif R? if ^ TPrfif/^RRf afR 3RT R# OT^ft 3j WR 
ylcWTcl RT I^fHIcH RRf §TJ RRR if 'HgRdl 5RR R*% if RRef 
BlcIT tl 

(&) ^fr*: itR ^ ttrpr ^ 1?r anfft artfijR BfR 

ti ??r wi *jb 32 rt ti w T£jjfo spe^e tp 

R*fR R'fRJH ^ fpR ar^feR BtR 11 ftflTRR 3B RR?f ^ 

tfr&r afR 3 rt 3ii^'H<Jl RRRRff aiR arf^rc wfRRmia ff <i> fpR 
gi&T R^R RT^ R^ #R pflB^f ^ f^R a^R bRT 11 

(3f) •anf^pn^rRrarRR B^e^g^RB if #~fpR ^R^?m <k^ ■&» 

I 

HRR % tl 

(e) 'a^ijR^tart* rt aiRra 3 rrrt^Rt oRtt ^ affq^R % ti 
( 9 ) 'an^^Rft' rt arm*? br?^ ^r g>t aiftiiwRi ur^i rr^ foR 

dlB'il'H IRR ftR RJ BRP-te .^R PRRT if 11 

* t ' - 

/ 

. / 
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{ Osj 'znixtwft *tfcr cpt fefr H $ t, «tst <f >4 

TT^TcTT tT feme ft I 

I (®) 'cfa' CJ5T 3TT?FT ctfef 4jfeT $ t1 4JF cWT *R*T 

OTcRuff <454 r> wg I, fe#r r> wh twr -?n?rr ajajcrr 

| nrsrcsta fen ?Fr ^ «n^t 11 

(”T) 'FT^fe 4J5T 3TT?F? ^ RT^RT $ t fel -»TRcfra £#fTW> arfetoTT, 

1885 erm 4 afR 44 Rfe tt fltm p 34 fSrffen, 1933 ^ arcnfa rft 

fen 4PTT ft 4JT cff ^44 4FPR SWT# ft fet ft> 43^ 3RTifcT 4TCFT 

fen w fti. 

I (cl) <P4 srr?ra ^ qfe^ cl niTfe gnq# t fet 

tcffeF 3TfSrfenT, 1885 (1885 354 13 ) cf5t £TRT 4 UTORT (l) 

3fefa 44ferffe cjxf'HxTK ^fej g|4TT 4pfe ^ fe dll'll 

TJ^PT fen TT4TT Ft I 

(at) -i{Hi{«n- cPT ansra ifeRr ^ 11 m rj ng^ artcRfef 
f^fefepr wfe feT I, vjft Tctrsw <rfr cfefer sn 

£ fep gfe cPT cPPT CR44T tl 

(3) 'ffetft (4FTan^R44ar4^)" ^t arreni i4t4cT ti> 4i^q ?fete tt 

tl 


(r) 'FFPTcf^tait' 4FT 3n?ra ct^ft aftfe? ^ t1 
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[Hmm —•mto xf3m i w*rc°i 
(q) *4M* qq 3TWq qtfqoT * 11 

(q) qq arm qrefs ^qr qqrq $ s^tp? qtqr nqrar ^ 

qqf&jfrT f^5 (Point of presence) t, sift qfET % aronr-aran 
wratte q ^ qqmf qrr -tt^d foqT vsttctt t aift q*w>n«w w 4taM ^ 
qiftq q#q 3 ^ 1 ^13 3qqj q>* qtqqq 11 

(iq) *^qr q>t ^ u nth": ’^rar qft 'j, u icidi' q>r #it ^ f^cnqq £ <n , <jji«ti 
trmq <# ^>q <f qfoqfaa foqr qqr 11 a? ^rar ^ WJiKW q>t ^{gfe 
tfc qa? qq Wm qjqar t afa qfr srette ^Tqqq> qt q>i4ft«MKd aik 
^teqq* fRT PtefRcr w^f ^ qioH qq qq? 'H'^ftci qjqar % i 

(q) *qtaT trerar qq anaq 3qr, 4faq> $m, ^t^cr aifaqq ^ 
^rggf? * ft qrg ? i ifii, ^if&if^icb tfrite im 3qfc.q> en^wrA 3 ti 
fqtf hsr'k frqq foft&g /ynqa qmq f*mq fept 

3qr qqiq q^r q> faq en^fa qqn fear qqr t, 4t qnf*ra 
ti ' 

(q) *qm qpnra *qqa q?r - q?4q> foq qq> wi qpi qrai qq> 
■qer t ftra<£ for? qfqfaa qmraq *gq qq aftqa qraiqia. fcqrqRftq. 
ftqf 3 qtqqf qqiqr #r i arr^r^ 4 qqq qjqrqa *qqa qq w qnn% 
^ for? QO ftqf qq q>q^ qft RiM>lR« qft 11 

(q) 'ijjjtjqitft* qq arraq qq51^a ajftqq #q n^m % £1 
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3. ifcrora* 


W^TcTT AtA fo? TO 3T3^TR sTTSfe <A feR Am <?A 'JU|<k1l <# ATlAteA <»A 


I 'jn mAA- 


P-C 

1 

i 

!^t ■ynwfn H 
iNlAldy 

^*1*W 

Rp^foinyd 
3raffer tot 
atom 

i) 

' 

1 

i 

1 

<j>t Fisrarrc 

100% FIHc* =<15 <t>l4ft<jAf A 


ePP* M TO 

(cicpn)^ <|TCi >tf cqiq^iRcf) ^TH 

to) i AA ttAt Rmcfr A mm 
to^tito tor afft RwilRAi 
l^qfRHc; A fen? ijtoto fArm w 

Ft 3fR srr^te *A«H 15 to 4. 
ftTOTt A AlTO TOH ^ fom W 
Ft, TTTFm mt TORT f4R mrA mAt 
7TTO flfcrf^T 10 77 <?>t TO TO 
fAfee f^RTT tow. mt Awm 

TOR 3TTOT *3TOVl Tlftt <f> 

stator toto fTht I 

») 

■j 

isk i41 <fl<?> 

^[<n /Am iisra <1x4 
4 cP^ *i?!T WW 

3HRf <Pl4 ftcRH c1<+>: >90% afR 3 
TO4 fATOTt A AtTO 99% 

Rimw: 

(m) >3 <?>t 4 fcTOTt aft? <7 to 4 
fArort A fcTq crfAcT TrorfWt A 

fcR: RpTOFtfAm FUR A 7 fA=t 

A TOTTO RitTTO 3TTOT TOFVi Tlftt 

A 7TTOT 

(7F) > 7 <f>l4ftcK1 3fR <15 

ch|4ftc|-(H'l' <j> fcR cfPRT 717114m 4> 

fiTO RJfTcTH HlfA* TOR A 15 

4> TOTTO 3TTOT vJTOl' , l Tlftr A 
TO1TO 

^ *TTF 


(it) >15 TO4 fera 4> fcPT erf^cT 
^J^ nqt A fag; wjHTO qrfAm 













[»rmm—■arau] 


VRWW TWW : 3ramiT»l 



5WR m i&> *ns m stfr arsrar 
wfrq y> «RI«R 


4> l 4P l «M I <-1 

• vSlrtt yfcT 100 ftetf <f> <2% 

fcHJ faeT TOtft 

ftlWRI 

• fact wft ftl friqd) ^ 4RTW ^ %R 100% 
'HHWM 5>r i T f c IV I ct 

• ^qi ef-t; ^ «TR\ 

Rms 3 oH^ cTTcTT 

WI 60 far # tffcTC J00% 



^KPT 

fen? yrjtrc 

33 4' cnrt yicn ^nry 


q>T 

^Rfhr/si^^ 

(a>) fsftar m wrbr 

(i) an^pft 3e3 

qW (^ST-3^ni») 

feni> 3' ^qftaritt 
(*fl3Thft) 

(ii) 3RRfa3fq 3TqtuR 

it fen? an^q^rft 3^3 
3te 3 

3te anretffq fe M»« 


3tm^ 1TRT ^3 tR Kt? 
^tcff (jfFRf % mm) m\ % 

6o item 3 3r?R >60% 

90 3+u^ 3 %R >80% 


®TC3 33 3 3ftFT <80% 

fera?/^ sfeftsr yqiiVi i 33 

(3>3l fcfa>/^)S «f-sfclST q>I 90% 3 

wiW 3cft t 3 ^ 3^*3 

3t 'H<gfeia FHT uimi t? I sRT 
yq'lvi’1 3 fof 1 ? cTWTcT e|«fc|«T 3t 
3ff3l3<W SIWrT aft FTFfr 
3fft 3^3 W ^n? 3 vrqiqi 
efW |- 



qi? 


(«) q>3«t?M an^Rrfr 3te 3 wftwfrf w 

<I>t «iRi («i\i*iei)s) 'Ci®«5ni5«i f3n? un3 c[t 3 ai’S^-s 

<t>3<TCH 3f 33 >80% ijjft cf>t vfFft 

■qi(f?>? I 
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9 


[qpTin-im4] vmnsnm*: sratwro 


(®) 

ftci *rffi«mer*i 

Rt Rtgfe aa stora 

>90% 


w 

RTgnrai toaff ^r Rtgffe 
aa storer 

>90% 


w 

. 

fteaaf at toftoto 

ftoRtorai aftR 

^toejcii Rt Rfgfe an 
ulcTO'd 

>85% 


fc) 

Rtgfe an stora 

>85% 


w 

rwt nis^ tfgfe ^ 
Rto 3 Rfgfe an 
yfcftrn 

>85% 


w 

R^fto/ltofki ati^ 
tor. f-tor to# ato 
4t antor tot wwiftn 
^ ^rroraff at to 
into at Rfgfe an 
toatcr 

>85% 



4. ftto arraw^rr 

Rfar srerar. Pito^r itrt ftofor qto *r 31 to, 30 vjjjr, 30 ItoNR aft? 31 
gif wra ftotof Rft fcttot atm rr to fl togRf f?TR to aft 

yJMrfT ^ to) l <t>7 a> RTW 3 -H T^t ef?^ to€ SR^cT tot #R RJF ftto 

Iritot aft RPtor Rt 6 w? at ’to err^t aft TOito 1 giftoror wr-wi <tr ?rt 
TOR aft to£ flRRJRT ato aft 3 Tto cmT 5 RTO> ato aff toafT a?R RR^FkTT 11 


5. *^«h "aft toff aft auitajci aroar 

i>.1 ^Rt to CT^TcTT Wt ftot R3TRT to 3JSTOT ^RTTa ato/R«na/ai?R 3 sTTSfe 
to aaia ato at fREga> If, Rf RWR—RRRI *R 6 T nf^^r^r^T^>«nR stofe 


33!7<Sl/o& —^ 
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^rcraemT 4t «rR 4 fctfrrR 44 afR f*r 


cIT% TRlfteT TTT^eF? 


q\jf|chx!U| TO!T TOF> I 


52 *T? ^PlRRlel <15^4 4t fcR <Rt<f?R 4t 3n4^T-T3 f^T ftrtft 

’feucr 4t 14^ rt 4 t, 5P?Tcrr, sn^lra ch^wl' 4t fertj w wft wff 

9 ?t ait? ^f»TTfcrcr w <fft 4 vifl<tw u l W 44 I *lf 4 TfFT *^7 strife 

cRft?R gtm cfPTR crfMt $ to ft eft ^4r ferf^m 4 -rt wtrRt 4> 
4trR gtUT gjTRTT «mpTT | 3RI Tfft R^eff 3 Matt ^j4t eRT^ RTTtft afR y^ l H , 
TnftSTT ^t 4> 3FJ*[R #7-^TOFJpt eRt4> ^ SRR f4*J RITj4 | 

6 . e^^sIT TftSTT 

6.1 TRT TT^TcTT 4t 1RJSJR/<>f4efc)StH, ^RT^ft 44P cFr 4/4RT sTFTcT 3^4, fSfeT 

f^jFIrft, 'HSIildl 4> fcTTJ JJ l^cht efft Mc^tW 44 4 cR 4 Ret TO, steRfeT 3>T 
'JM4tVl/«jgp, 4fat 3fr l3*ra«JTTT/3mei$H, 44t3 e#H 3fR 3RTf4flfeTel1 TOjeft w4t 
tjct ak ^ t^Bf^ : ?#t i 

6.2 ilTfSm^r ffTCT TO-TO W 4t4 3?8RT *44 44ft CSRWfRT ft 4t WeT 

'flsRft 4t tor 4t rjr 3trr <r? %f4er 4> 'viwVi/^ge, 14 r 4 srre4g 4>4 <«h 
# ^Tfct, 44>S eTRT #tT 3fR 3RTf4flcRTT STTftef t, 4Rt 4^ 4t <t>l4Pl«m<JH 4> 
%l4RTf <ST ancBcR gRrtl 


6.3 UTte^r TJT eft tftet *It f%xft ^ ^TcRt 'R?R4 4> WR 4 4tR ^4 f'TTOT 4> 
%t4te4 4t 3RR5R 4 ■^T^ffStcT fMt cf5t cRsTt qftSIT/f^OT 34>TT I TfTtom, ¥4 
^f4eT *R5t, eft m 4r 5T^TcTT3Tt cj4 TO CT&TT 4tR I’vftR-RT 4 WR 4 3P?4t 
olPTeT ^ iRtfeeT R44 5RfcT 3?4t 4 fcR 4t 3>f WRT 11 











[MFTIU—W°3T4] 


: 3TOTWI 
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7 . 'far 3> ^tet 3 grgqff ara e n w 

?IT5$S ^T ^ 7RSI if RTfipf g>t STRUTT ^ 3 ^RT qft <JU1 c|t1I <£ 

g |V | if r e^ <t>T 3TT^cPT, wl^nr 5M WRI RvMl ^ R1HJR R5*FJ v3T*r gict ¥FF5i 
R&TR ^ RTKTR ^ foRT WTOTI ^ mRu|W iil£<f>f <}5t ^ERT <f> foIR 

■H l jviiP l ch folj uiT^ ’ETTf^r fcra>& ^TT ^EJTC qf foR #JT 5RTcTT3Tf cfc 

wawiT ?t i 

8. 9T^S < 8 ' ^tfyR R>t RfcT (SIRRo^®) 

^c|T 'HT^TcTT, ?R fa^TORf ^ cTf^ fft ^ tftR R#f 4?t 3Rfr ^ *$t?R 311^41 

Rte q? sii^g <*>4<reH q§t RrfcT (-si'iHHl'Si) ^ 3frct>cR q§t gftsjr Rqsm 4wiq»l i 

9. wften 

mfSRv^r w 3TSRT fMr Tmrf^cT RT^f ^ ^ert qror #=t qq st^rt Rtr #? 
qqfqr qqw q? fq ftRmf q>t Riftaq m er wri ti 

10. c2JT<sflT 

?R ftftRRf ^ OTERR q?f ^TR5TT. ^ qR ^t ^ Ffif qft f^arfcT if 
qitra^r er arfrFr w RTERcmit fRt i 

11. o!ii<smcK4» irrqR 

?r ftftERf $ spjer if rej> ajRszjTcRg? nm ftqr irar t frrctfr ?R f^Rmf 

qff qqft Efy^ Ejff 'j*3’jfo RSJT ?REfc eprut, ftfifR ^ 3?af Ran RREfS 

3tfppr q?r chi4f^(2r r# 11 

71^1%, RfRR 

[tsram- m/iv/ 3 raiRRR/142/06 ] 
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==F=? ■—.— = ...= = ■ = —= 

1. ! 3T37J37, 2004 ft 71735T7 5T7T v3TTft 3ft 3^ WFSfe ^tfcT ft, £1^ S17T «ll^ ft3T 

eft ft3T 3T33ft 3ft TjTJjcrfn 33 fftftTn 357ft 3ft 73373T 3ft ^ t i dl-dl-S fttfft 3Tlft 
357ft W, 3T77T ft 33gft§ 35ft cR'H 313 50,000 ft 3373377 ft| 313771, 2006 7135 
33357 31 333>S7 17 3TR3 ft 331 11 TJlfftt 3ft 777s31 ft TjftTtft ft 733-733 
Tflftftf 5ft3T3Tf ft 7lft?J71 3TF3ft 3ft %333cTf 3ft 7fts3T ft ftt 35tcTft 11 Blf&3573 
3ft 333 Rl3>l3df ft 1ft?ft33 ft 3? 373 37173 t fft 3T?3ft 3ft Olfftfim 3H73I\' 
737Tft 3ft ftft 357ft, ftefT ftt CHJ373T 357ft 33T ft333> 3lt7 fftfftftr ft TfftftcT 11 3RT'. 
31F3ft 3ft 1%f3T3ft 35T fft3173 efiTft 7131 7TTB33 TTTjfft 35T 3lftc1 33lft ft fcI3 fTT 3171 
3ft 333333573 31T1J7T 3ft 3# t fft TTRSftg 3ft ft3T ftrRlft 3ft 3,3373 fftsrffftr 3ft 
«TF? I 

2. 3Tfft3573 ft 23 3^ 2006 3ft TJ3> 37R?f-33 fftfftl 357ft 73ftfrfft3> 37T37f 

3fft31 ?J75 3ft 3ft7 16 3J3, 2006 7135 7ft35Ft^gft 3ft fft3ftl37 3Tftt 3^1 28 3}3, 
2Q06 3ft ffteftf ft 7ft35ft7"57f ft 733 3ft33 61x3*1 33f 3ft 3^ I fTT 31133 FI37T 33f 
ft 313, 5)1-6s|-6 3ft 7t3T ^3373 ft TTftfftd <£U 37 33ft fft317—fftlft 357ft ft 

for? 335 3ft7 ^53 35T 3B3 fft3i an fftTift fttafasni < 1^571 <Stent anftjTrtftani 

ft^TT^rqer, T^lfte ft ftftfftfft 331 335 737131 3113^3173 

TTtfftcT ft I 

3. 3Tfft357n ft Urals 3ft ft3T 3ft ^13*11 ft 3133 u -6l 3ft 3lfft3 7o3 ftft 7133 
3713ft 3fft3T ft ft7T3 Tft^ftc^ft ft 3371 fft«lfftft 7T3T ftft ^3 ft fftmft 3ft 6313 
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ft rot i RRft *MtcRf ^ arrera, atrappr tft wW ?wt ^rai ^ y»Rrtn 
^xiHut? $ aftftrRl ^ fa? *nj. f: 

gft J(.»i«tii ^ PtwfRd qrrfr m 

4. ?nF«te rRt # f?R ?rt yirarn ^ g>r Rrotftcr ^r% i> «j<^ 

fH PR t:- 

i) wrs«te i> fen? n?t ■‘j.'Jiejvii ^ ^r qr-K-sf ^t $Pwlffci ’prtt 

fWr ^raraff *t am? crerr #tRR ot rr>% R^Rif 

ot ^vjpt ft vjfr ^cft ran ^ fcnj gt^T 3 rht aRfitpr t pair ftRRft 
arrsn ^rr \m4l J f«t»icif ot art^R 1 1 

ii) rRt swart irt oti-wi sr glsT srr rf* srT arsis s>t rRt 

Stt M,u|ck1l OT Jj^tfRRT SRST cRTT HH<3 Rt RJcRT SR'TT cTlfa 

Pl<H|q>1 ^ RtR 3>T 3TR5cRf OT +)4> I 

iii) arsis #rr i> areal ^ 1%crf w 3RR aftR frt pr w Rtgfe 

sstst i 

rNt aft ^»ntii <£ IriIUrI' an artf nan frt^ ana^re fafa 
(a?) RtST aft Rraw aRRT/ljaiftlt; SRl ft' oRlft w RPRI: 

5 .. ftsr aft sRcReiT cf)^/kjercH^c sr! ft d*i^ «iic) rrs an arras srt rrs Rt 
t «fr arTlSS-SS aft W Ftft Sft ctlfttRS ft ftSR SRT ftlftRS c(S>, RS RtST Tjlftefte 
Sft OTcft t, ft cW 11 

6 . a>R Tp ft sf fft 4 >iR;»i sft aft aft afft" ftwim nr ftsr giNr SRift ft ffts 
f^Rfr ’ft pr an sft^ arftm ^rtr fftrsr w I fit ftsr is fftftf ft ftt?R ara^r 
fiRe fe R?r VRTR I ^ $HT ^ t^TT vflcIT t cfr ^RT 5TCRTT ^t UTF^> ^t SRRT% 



14 


THE GAZETTE OF INDIA: EXTRAORDINARY 


[Part ni— Sec. 4] 


3fer3t 3rfei? i 15 far m 3m gtm m?r3 mr 3ti*rw> f33f3r f3m mm* 

ti 

7 . 3 TfPT^r ml rnmfmst 3 rnmfiftm m3 t 33 m?r era 3 jjra«te 

TFjorm m ^ arapn alriRcw eram m 3mm ft sraifa amts 
m?3 3 fcm mfm 3 33a? 3 cpnm mi3 m3 33 ww ?rf3cr 
tfr€ micam m 3 3 t?3 marat 3t ??t 3?i3te? 3t mam 3 mf? ?mr 
mTFTTi f?r3 amrmT, wtf 3 mw?3f 33 33t, 3m mr3/^?M 33 mm 
OTjrftm 'cimR'i 3 ?mf3cr mrmmmmf m 33 3t rnmoraimr m 33 3t 3t ft 
3?r3tcT? 3t ¥Fu 3 mf? ?3 t m^mi 

Cbt) *3?T3t 3tm m?mT/3m mfmft 4 cm3 mem mrnrn 

8. m?r3 3tm m?mT/3m mficft m?3 3 crm3 m3 wt mr mmra m?r w 3 
I # f33t ?rm?m m m?r3 3 33 3t tjert mm 33 3 wj 3 3m? m?r mts^ 
mfim 3t 3m 31 33mcrm ?m? mm en3 3 cPTctt 11 

9 . 3mr m^3 Rimmcil’ 3t emm 3 ^rr mmrm 3t mm fcm 3 mmf ml 3t 

?pn!f3T mm m3 f3q mi? 1 1 mr333 3 mm m3 dimwcil' ml 3im3 for 3 <w4W3 
3 ^ f3m mq RimRici 3 mm 3 13m marm i 3, mfm mRm? 4 m3 mrm?m, 
3t arifm 3.3m3 t 33 3«je? fr33r? mm 13?t3 3m rni3/^jj?3t 

3 # mrftcT I, 3 mrmr 33 m3t tftIM 3t ft 4mmi3 3 Rmrmr 3 mm 3 mF 
?wr mnrpTT m3f3 3m immT ft m?rf33 3 f3rj mmer mm 3 f33m? m3 1 1 

10. wr3 T5T 3 ft 3m3te? 3 f3? ywifta- tmrmJ ft f3f3m3 3 Rmff3r 
fmtmrf 3 13m m I 3 ?tt grmcr: FHfcP? t-mfff3 31? ^ 3 ?m?3f 3 mm m3 3 
3?m, mf HfTjrr f3m mm m 13 3TTtrm3 cTTf33 mm? 3 f3r m; 3m ?[m? ?mm 
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35t 3PT f^IT 5TT ^T^>rTT I cT^TR, ygytft ^/^T ^Teft yPTO ^ 
faftzprf ^ yPTFT 4xfHI<*> r folffaT f^J *P? tl 

11. W»T9f 3> 3frpT TT^T?TT3ff, q>R ^ i> yiqyqf cRIT >JM ’ Hl<«vll 'H'lcH'f ^ 

srew g> far? ftfc/sfrfee ^r ^ qyyrra a>r y<fl<P iy «it 

q> faq <j?f HT5tr ftraif qroyr tcftoM ^raff a> yptH f%5raf qy arf^ra? 
tow g?t ^ u?t areysiT ynftef t. ^ yw if 3TcRr-3fenr w £i yfar 
»|U|«WI faPWHl' if Tjav^mT cn% ^ fcT? PlfaqROT ^ ^ff ftU{l«*ff qy ^ ftsrffor 
f%ar t qft y<Rff^d ^raq eifq ^ fa? ^f%9? ^rt (spr wr) q> fen? 11 ^r ypft 
^meff if «T5T ygyifM qft 3 antf f^qyff ^ ’ftcR qgt f^rr ^rrar t q?r ygs 

f^m 3(ii) if f^r in? wftff appny f^rr uirpti 

(»r) ftor yfq'sff q>nf fomrey i 

12 . TTTFcFf gff ftraroyff yfqtf if fay yfaft qqtf Pwkh qq HfcRTci yfyjjfar 
^y?n f: 

«rrtt fa? tr qfcr ioo faff yf yrafai fa+faf = faufar f^off q>t q>cr yf. x 100 

qq> fsrfcPT ^ ^fypt 
faff q>t *pT WJT 

?yr ^ytffcy i> feR fqqfa qypref q^t if fa? qyencr qsjT ^4>gWf q> faiRt ^ 
argyqy farffar faq ->r 1 1 far yfafr qrfa faqrqq fryrffar qfr aHo n gq yrifaq 
yuill^ij)' cRTT 3TPP #J ftrfePT JRTToft ^ feR ftPfe far w ti fyrtf yfa 
iKwiaff gRT faff far sfar if faq -»r far ynftcT ti 
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(q) -H<SracTT ^ feR TTTOTT nft vTfR 34 4 TOt4 tott tori 

13. TO 3TO dlSd TOR TO TOeT fftn; viTT4 ^ TOT 4 34? f4n 4<fr Ml<a tft4 <£ 
TO 4 TOT TORT cR> TOT n44 affa^TO 3(^4*! nft n4 -4<11 TORT <TO4 4» fel'i TOd 

to4 <tt 4 TOnftnronf nft tor 3nr t, nft arefa, 4 TOflam 1 1 

14; ^ HI? 4 3TcrfSr 4> afam ^ TOT 4 TORTR 60 4TO3 <4 4t?R c!«TT 90 

4^>to <4 4Tro nrara f4n n^ tor 4 4> ufcT?m 4> amro to giro top? rip?4i 

is; ^ £ri4i<r wRf-w 4 uTniftn nff an i nng tot ^n *4t arm 4 to 3 
fq fft> IVichm4/4nT 3Tfftei mtiwuidiTi tcftnftn to ft fft*j nnft f tot^p? totor 
nRR ^wdi^n nnft nft TOicRflddi <4t wi aiPMi4 ti tot ftPiaw 4 totor 
giro trocnsn/TOR 4ro/tcn nrof 4> f4p? <4ro tort ^ tort to 4 ?nf4cT 
nft nt t nan iron n? araf 4nt nron if totor <4ro 4ro 4 an^aro ftnftn 4 
n# ti 

(g) fsftar TOR4f4m/a^n: 

16; TOrrof nfstnn <4 3tror ftroftnft i> anrorn <4 fan ftftTOT Hjsnn wn in? ark 
n4r 4> fjRTR-fftrof <4 nknr tot tot to amt nk nr nrorfft aft torp4-tot 
4:5Rmfan 4nm<4 to aronem 3fR TOntrom <rrf3n 31 nft? Tjn 4> fftnR—fftrof 4^ 
3im n? nrai nft nt 3fR thihirj nk to TOnfft nrnr^ nf fft> 4 toi< 4 f44n 4> f4p? 
3tfftar nroftftTnr (cftf^n) to anrom n?€T hhto £fiW mro (nnarR^Rfr) to 
nrofm to? 4T fftro arm i 

i 7 . 4«4e 4m y<idi mnnft mT am#r ■yronr mcft 4<ii n4t nncRn tot tot4 3 

toi ii<R l n 4n4n, nrft ^ 4n4n, aftroTftnr irt<? 4I 4 J i4e 4 nnftn Itefftar ?t i 
an^TR# tot trf4tt 4n4n to nron toto tot 4 14Rn nnnT 1 1 sTftjroft, 









17 


crww: jrowgg 

^teer <rr#: ate urate emfor xjjRrt (fra^) steftftlteft <* wt 

% urate #m? ^q?r«r ^ err wistft f i wrnt xte xr Wc^tart/^rrft % 
e$t #rte tRj^ xr feP? ertfr t ate, ^tptrt ?te xr afcR#? xppnft 
#rte anfcsrflafr gm aWRffflr ftefr tflxra ( 3 nttecRft) ewer te’fte 
efrra errfi (an&axja) <fr wr 3 ewew gRrar errar 11 era ^ler $ an*ft ^ratrr 
^Priterf $ left? xptft tfrtf #rteff *f xrafra tefte ^rarer <*>vi 41 etFft i 



wl« cRfl are^w s mfo»H 

xtetfe 


<{<hI’H er€ xsfte teprar aRRxn^Rr tfxrt'e 

is. HTfagRui A ?^t te*te? a> ftr? terara> f^ratfte ^ wr ate $xr aft xr 
fteR IteiT ate a? aa Pb^ii fxt> ^ai pgraierf aft ^pft ftsaa> few/-he fotxj 

eiga <t>Tfi^e fteft anatf (£RMxra) xft gRra tetter <ft xr fteaftt wtt 
arraaaa> 11 ent'RPft/^er sarar 5^ aft ac€r iszz £ftea> ap?R (^*iaiK<ft' 4 )) ate 
/xpf3)i^<wi3n^ ft enft ate xrnft apr^ra teaft xft tetter ar garter aft 


S'?/7^s/°£-3 
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itt i amra, wnta ferat/^iteais fctat a> fen? tar aim at atier 
80% tt 3Tftl> etftl animat it foft€ IRt it 3M<R44>dl ti w arfta> 
fclra? t:-cfr itt feflt m affal Ftl.et m ^ 1R T?l> TO it 1> teR 

9<)% <t etf^tT W ^ arftl> iff itlT !!%>? I ift tllli feflt 1> tlftl H 

sffin i ei an am % ir w, an at araft $ fen? etf^n w a> oo% *t attar it 

it sTTltfe 3lT TO1T lit atcttn $§ftl lit aRM arat attfal ftctt tl ftntt 

I 

*fs t fifti an afrai fitter an atef n aa a> ^r*ft feflt *r fafta emr an 
Ittnra #rr 1 1 is fen?, aft an£?att tat ^ an^afnjatt iu ^ ftat 

ata t 3 fell; t fait 34 tprfrfr ^ T n W fofl>, 155 <t it fefU t it 

ijl a>a t HcTSI IjeT flftl 344 i?l4t%l (34+155+155) t 1*1 90% eitfSl m 
3$ 30f).06 l?HjttH?a 1> fflftl 1> Filler at 11 

ftfa> tafter mitten/<*£££ ift wi na^t 

i$. taaaf/?gT-taaa> fefat afR anR^tn ran ^ fefat atnf 3 anti 
k>jn)^ ct fcf>? tiftsr matftlT (etfel) it le€t am ill4>< (nnaiR^tnt) an 
vsnntn ir^ antaa ft>iT am? i taaai fetar na $ft»ij ctn it tMlcy a>at an a? 
i?te ti nnarR^tat ■& i?i<ti?m?ei tm , gftn itt t fait £ftar ^ ttajiT 
<&ftl) ftlfct cJTeft anarferaf imt 11 n ^Pww ^etiwff alt? ftlt nn^t i? ant 
afitt 1 1 amt ^ $faa> maa^t an m rant ^ ftn? iiarnttift aRiftu tttiei 
f^icf tint mr raif^ni in niti iRit t afR tfttcR ftn; fq teiii 
ittutf n? iihirt ^ iii t m miT ti ft imt it ti tit t Fts ftnr 
in unrr t ftri ftntt ti mra ^ tt t^3T in ^inr 1 1 nfcrfti tft^ 't 

trat 3?raiT, nnaiRttit ni> rartt t $ftra it ^fei ftifct tt ^ftn ir tir 

1 1 ftitf^n at nitfli ^ ftn? w €Rttn?i ^ ttrar rat ftirt *r €t ftra rar; i 









[ VPT III—4] 




19 


(a) wrefrg «I>-)<HM aftT fcl'iHa’U ) 

20. ywiftti tteffta wftPrm/sjge is ateftcr a?te*f aa ft a? a??na 

fftniT RRT «TT fft? '•SMHtfte ^ ftt?ff wftaamf 3ft? a n iK’-Hftl ftte eft 

ftta tteffter 'jyiilPicii w ^ 95% ^ fen; ?<r a> 70% an? #n 

^T%| a&SHS'loS'fl aR R?T 3 TcFT—afcFT % vftft % (i) viM^VlW aft? 

3n4^i'«'Tl ftte eft ftte H'Mlfad ft*RTa> l^ferfRrT 3ft? glRlcI feteTT v3T '«<f»c1l ft I (ii) 
^ te? ?t arrjjcf ffta? v3TTft aT5ft WnfT/^^VH aft OTcTO r ffl R? fcfS> qqatiftcll 
aft fftftTcTT TfS> a5RS? ft, cTOT Prft?<1! ^ te? ^ ?Tft? ^7W arrfttRlftt frTa> aft? 

anfta?rfr aiat#H a>ftfWS<ft a? fftft? ft, Iftraa? u^t fftaR ft>ar anar ft 1 
(iii) ftlaM % arte ?ft?rr «tePw aft fft?^ate fttet ft aft? fft>?ft ftt ?m aaiftr sjgc 
3R ate a? fftft? ft aft 1ft> 3RR?T^I fttfta ft W?ft M ?t aaftt ?Fcft ft| (iv) 

?ftefe aa '3w'l*l a a??ft RT aSR OTlftn te aTRR 70% te a>R RltlTOItT aH am 

■jmprr ?m Rftf ft I (v) aftft ftt RTR aftRJR ftefft te aiWR R? ftfaT a#?, 3ft? (vi) 
ga a^sa te f?R ?mffta tter area aftfe® ?te? irt ttetea te ?sa te aiar 

<3TT ?RkTT ftl 

2 1. ifcrfte? te ton? twf PwlRd arte yitea>?u i ft teefrteogft te a?ft a? 

teRR te>RT I aateRRRrf aft? ftaT TRTcTT aft <1>ft<WM aft afft ?ft W aft ?jlftEJT ftft 
te fcR ft?itee? PisjfRci f^n? Tfrj ^ | arg^fe ftifft te 3rg?n?, argute aft ga wr 
yaifoTa f^RT w t, ^ 'st^tctt ^ Rn?e a#f*r> ft#?r (4taiWt) ^ ^ 

■'HRranp? g>r 256 ^Mij?t aft ^h«ih sra^efra Rfrr sprit a? ^rsr a>fta?H ?r^r 
urcpet ?t ; sift a? ft'ft a^TT ?T ?tmrt arftaspff aft uft^r armT 11 wftRamf ifrt 
fttaftftt ^ wfl^ wt ^ ■si'S'ioita Rf% ^ *hh*i aft ?jfftf$Rci a>?ft eft ton? 3cfta> 

fttafftft tR ija> pm ^ffterr aft anamarm ti ar?6M arsfts ?Tar aaraT # ton? 

wftwrrf etrt aeftar ftteM a? jb#? afcT ?ft ?a?ra aftam aft ■gfftER ?«nfftfr 
^?ar arf^a #tt i arcr: ^ar aarat IftRft ^rfta ?«rt a? ar^ar an^a^ftt ate a? a? 
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li^TO WTftcf TORTT 11 ?k ?TCF k TO k ??T-tegk ftte> imfiR fft alk 
3sfT-teak ftfa> at kttea k aat-arkt afcT k TO TO k TOTR a? Ra>TO tl 
ar^r: an^TOtr ate aro tro-^ak fcrro t aafar kttea w f? tanrk 
fkkfkcr.fkTO aro t at to 'gfakror akaT fk sraite a>t<«H aft afk ararangsF 
afjfr at : 8o%k atkar ti 

aijafg ^iRH afk an tor (greakte ) 

22^ sakraW #7 kaT tort tor a^ k stor to Crofts? aa tor fkro to 
r^rt ti Rro tort at antarofr tte to TOk t -aMHeite alk araar to^to 
^ ft?r tort TOa?aa> FtaT arfk torV i W at totot tot R ta fcTO k wr R 
ro^rte TOtaror aft at TOrt at Tjfkrr tor Fti a? ^fka tottoet arot tot; kk 
TO|at at tk aksna k fen? artfftrr afkro afk ^aar at anaaak Rar tort tor 
3k RPrm k totoR Fft k cfR a#t at arafa k Rtro k ankr TOftai 

S 

FT^ FTRaRte afR = 3TTttTOt TOk t atffffR TOTO (TOTO) TO 3TOTO 

tojR roar k ka after ftortot k fka arraroar 
^terfRara tor 

(tf) Rro TOTcPERT/TORIFT: 

23 .i kar TOR®TcrT/3)Mai^H stopcr a? fterfk t ftrarro antarot ate arftcr 

i r 

ar^te <?akR Reak akroror Rtr ft Rk fkktk tor to toR Rakraarafo t k 

IS' 

fkt 73ka to taro Ffk at fkrfk t a ft 1 frR TOk^a akfkdtk error arrftcr 
1 1 3R: to ant^TOt ate to ka kakf, arek, akk, t-tcf ajftmat anfk arftcr 
TOff aakaararat at fka teak k a>a fttot tor aa anaroa arroT t Rk to> 
fkkitt at arafk t kro aaTca at ara^te akftktftkf tro 1 1 







I 


MPTip— 
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3m mrererr = 

Wl?f 3 3kFT, 3pj 3 PT <kpfk? 3 foTT? m»T ^)H I «t>f mr Tjwnr ftm 

8jt i wpstoi, mfech<ui 3 pr g>r «tr if §q pr ftanftp ^ f^nj iraW 
t^TErff^cT ft>m % 3TSt<3 m$q moIT <^<«M gf3 ^ mTPT 

^fTcPT ^tTTT I 

24. 3piq> Weft 3 WW m 33 3FjqBRT 3 gcfow ^ feHJ ^PP WTO mf 

3m rjqormcrr/arqmpr frrcra* fkq 'j'ratwfrfsit mr $3 amtl^M m si^arm 
4>i^i 4 q?r ^ : *£mrr 3 3, 3 grraJcPT 3 mp w mtrpTT i 



(m) araffllctm 

25. wref yfom 3 4fq mrm*) ^femki q? sjt wfrrmrrf 3 mr^sftppfr 
3c3 dm 3 mf^crai 3 fcT^r <90 qqp!33t mr ywifad 3 tr q i 3 mrqft arrof^r 1 1 3 
3 3 fo> mj3 3 3IWR P 3)l<froH vJTTq #7 34l«h<HH 3 foP? 3mf mTfd 

33 ^Tf%Tj | 3k 3 3mf mrp p f3qR-3pf f3m ptt err afk ijq 3 ^r, 
an^rnfr q^/'SteM afk pT3n3jpraT^/3rrf3pr3 33r 33 3mf mrpf p 
f3dR f3m I pr d®q 3T HJFT if 7^33 fq, % Add3 3 p3m qem 3t 3 T d f 3fedd l 
3 any)<dd 3 q^n^qqron^/antyftq^ff 3e3 3mf ^mp mT sfdffifeam 3»4>cH 
3lf3m STIW t, mfamPT 3 qpJH f3m f3 r£P (3mf *mp) % armpit ikt 
(3TTfulk^/^3n#qqqT3fT|) dm iftHoT 3d if 3df3fedd l 3t 3f3f^m f3m mkTT 
mfeq 3k f33q form f3 3wm3 <120 qmqm33 3m mftq, f33 frkior 3>m mr 
mrncrr ti 


26 . arT^kktqan^ 3 q? ■dflmK f^rn % qqan^qqTOtT^ qfs/sn^vjffprft 
Pi4)'edH qqqif crm srpri^t form if 300 qft afdRIBdd i ^?r ti 
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ftfg> ft irfftt ftft w 3mfftfecicii cp 3iicbcH ftt 

ft ft^T BTRIT IRT ’Tft f^ETT tfT WcTT tl fftftt; 3TTT77T^trj ffttf ft foTTT 

34djRl^ftfll ftt anft^ftt dl-S 3i|cpfwo fft^TT tfTt; ftt % ft^T yqidl ft P|a|- 3I u I ft 
arapfa 1 1 am: ftwift ft anftFfrft ftf ft t^anft^ariftftf/3jTftftt^ fteft cra> 
ftcfftetltll ’ft TTTfftcJ ftft I f*T ffcj ftt HJFT ft Wt ft;, 5I#^Jr ft fftfft^j 
fft^f fft an^tFfnft ftm ft Picpea*i tpp^ftt cra> c^R^oi fft^> ft fftt; <350 
tnrtfH^ft ft I ftft UF afft *£^Slc'sW 'iHIHI'EJ cftE IT? WT?f-iT5r ft f?T TT^m tR 
*if|>m $ fft ftftcnfe fttfsmi ft fat; <soo tprt^ftftt amfWtTcn ft afft fft 

Ulf$l*yu| ft ^4)W fePJT is I 

(5f) ftfte ftfa: 

27. ftft^ ftrcr tr, wrf ftftijT ft ftxrm ara^r-aioFT fimR wftt ant; I <|S 
'^frfte'fft ft ftfts cTRT ft ancPcR tR ft^f vxRTPTT t tflftft <fS ft WTft-iTS ft 

mftlftd i ftmtfeft ft -Hf^cT ft | 

I ■ 

ftty ft, tsfttf ft ylriPilftftf ft < 2 % ft ftfte ftftr cm trmra ?t3T err tjtftft arftf 
ft ftfttf folT STT fft TJf Iplftt 3PT 11 Wft 3jft f?T cTSZT ftt ft^ftt ft; 

fft <2 % 3>t ftrmrft nrftt t, mfft^TT ft fftfa fftm fft wrf tra ft trcmfftr 
<1^4 ft fttrtlft ftt tfTft ^3T vjTTtr | 

cflfa ftfa ftdPffefl'dl 3ll<J>eH: 

28. | ftft^ ftm: ft fftfte ftt-ifft/"^ ftftf ft #ej jjiftffte fftt; m; i§et ftftft ft 
ft »j*t fft ftftft <pt gfcivra ftfte ftftr ftm ti 







[Mmm— tj®s4] 


vug ti xnm: araw»i 
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29. ft??* 3fdPfftddl: ftftTC ^Eff 3ft W? 3^3 ifi/WS^ ?fftR 

53TO!7 (3ftftf) ^ «ffa srcr ftfe ^ fcR w® f^r ?St arafir ^ aiWeH ^ 
3iViP((^aai ^fT vjflcTr!? I 


30. ftfe eft? 3ft 3)'dPfftddl ^1*^1 i'il ?t 5?ftlTeT f^J oft? oTT?? 3RTTC?f 
cTBTT 3)1^31 ifl/ft? 'ST^TcTT ^5 *R 1?<R?53t 3#S Sislfe l??ftT %£??> vlMWW ^ 


■yWrTT ?? 3f^?T ftoR? 11 W35f <# fftj xjc? tft3 3£ft HR ft? ^ iju|<1t1I 

?> gjR^r ft*ft?? stt <£ snftte ft? ??tc? ?> fcft 3ift 3ft?> fcftfi <r ft? 

JJ,uMt 1I 3jpftdd ?R?T 3)1^^+ 11 53T I3qftq ?> fo?l ft? TRTcTT gRT 31^ 
ft? ggTc? 3RlfeJ eft? ?3 fftj of!?? ??TcP /^Rr/<ftqW3rl/3P#<ft-Il) 


3ft 



?> 3TW ft? 3 ?r m «n<i4)d <fti fftr fttem 


?? wfti ?>ft n? ftre c*rt ajR aidRfldcii ?> an<t>oH 

3rr??^cf>di 11 


31. ft>S offa 3ft 3)'dRftddl efr UWlf^d ?T?g3 ftloT ftt ?RR3 «T5#5 IJgftT 
?> foPJ t fvFTcfc XTRT 3?ftRT <f 3flfcct*H ?>T5?3 iftllft l <t> l. #R cJJI 

tR 3T?ftj 3f9fl*1^«K oTI^f 3ft jfacT £?ft cT®TT ftRcf H 

iRR^ilel 3ftfft? ?>t oci^err 9tl xjfft stTSfs <jW«?>-H tjgftf (ft5«o*g?) 

?> jpftn? w? 3 t iRTlen? eftr aft aidP ^ ftdd i ?J ftx; ftmraf 

fftrffft ?53^ ?? ?*t# fReTT? ?#f 11 *nH»3ROT ^ft tR ?Tg ft fft?? «ftm 


32. ft? HgTc? SRT RRT 3ft 3)dRfeddl ^T 3Hcf><?M ^ 3IWR *R 

%ur «mpn fWr 3 tt^rt 41 ^fts/ltaftft ^ ^yR f^ftr fte 'gTfc ^ wt $ 
WT^fe TTTg^ (gqgtWxrf) ^ gjjftFftFT 3lft[cT f^lT ^11 "g? <WpM?H 
eft>R ^JT. 3ftft#, ('•H^'Hi;cH-3Rfe3/WT gT 3ft ##/ ftie t q ?> 3*5? 

% ?ftT I Tftfr/cftew ^ 256 H 40 ?M fT^ 1ft?5 3Tflet IV, fM 
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2000 hR-choII /ycnMnlcfr ^*irlH fcT^TRT uft f% iTT^efe cjot 

^ t ERT 35^ ^ foR TJcf) cfTJ WTtWrTf TTFTRTcr: WTT 11 

33, q> fcR ^TcFT ?TT ^ 3J|c]^i|ch 

l^fT cfr er§ kqfSfrr ^Tfe fWi km ark 3iciRfecfcii 3 tt^ch sn^rrft 
k 3ii $J!\ ^ a 41 /^T3{r|x^3TTf wpt 3ffa TTckr duf4W ^ %r 

cR> q> qprk vjq^wfrf kqfifrr f^n ^tt^ii i 

i 

34 ftB Bra fBBR SRcT B^Bt B BtH (BBBBB) fcpZTT BTTpTTI BB Bra B 

fofrr tfl^vlRga BBe 'Migvl 64 B'^cRH BT BBTI 3PlB amTR *R cjff T n? BRI BT 

bRtb 3fRra fttbidi btbh 3?k BB Bra B mR» ii h B BjB Bra aft? BBBIcrar 
ra^rff brBi 

35, Bfc Bra BB BT BIBcH TTRtB 64 WTfcTB BfB B 1000 IBB B BB^ BfTT 

Bl Bcrara Bt BBTr B 3 tbr ra fBB bt^ii (fBra B Bra ttBb BBe B Br 
rafBr rH%ct) i q? Bra BBr 3nf^H4i Bra/BBB b? wraBs ttub (israrraBrif) B 
BijfBBTB/^JjyR ftBra raBe B BeB ctb crra bBB B Bt BB 

ijBra cTB Bte BRT BT W BcTT t |- 

36i 3)ciB%cfdi bt 3tibbb 3tt#irtB Bra/BBtB B b t ^B I ^h t B /BbB B^B 
wh afB bBB B Bt BB T^te ctb tjttr 1BB?t rawe B Brar bpptt i bB mrar 
BB rara BB Bt bbB rara BB B «rrc B fBff Bt Bbt raraT B BFTcff B 
otBrtB BBtB B snBBBHB/fBBB B^B 3fft bbB hb41b B Bt BB i^ra ?ib 
BB BBB B bBs f^r fBBst bt btbrb trBb 64 B iooo fBff B fBBsi B 
^r B Bt brB i 
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^3TRrr #toTO TOT 3 # FRT *Tlf|T? I 3TcT: TOlT TOTOaff TOT TR #TR TO??T 
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(cT) 3 3PTOTW 

39. f?r 3 >t ftsifw ^ ^r«fer *i ^ 3 Tcisrr?°iT cfc ^ 

ten? ttvtrr tot ? i 

TELECOM REGULATORY AUTHORITY OF INDIA 
NOTIFICATION 

New Delhi, the 6th October, 2006 

No. 304-6/2004-QoS .—In exercise of the powers conferred upon it under Section 
36 read with Sub-clauses (i) and (v) of clause (b) of Sub-section (1) of Section 11 of the 
Telecom Regulatory Authority of India Act, 1997 (24 of 1997), the Telecom Regulatory 
Authority of India hereby makes the following Regulations, namely 

1. Short title, extent and commencement 

i) These regulations shall be called as t Quality of Service of 
Broadband Service Regulations 2006* (11 of 2006). 

ii) These Regulations shall be applicable to all the Internet . 
Service Providers, Basic Service Providers, Unified Access 
Service Providers and Cellular Mobile Telecom Service 
Providers including Mahanagar Telephone Nigam Limited and 
Bharat Sanchar Nigam Limited., providing Broadband 
Service. 

iii) These Regulations shall come into force with effect from 1 st 
January, 2007. 

2. Definitions 


In these Regulations, unless the context otherwise requires: 

(a) 4 Act* means the Telecom Regulatory Authority of India Act, 
1997. ' 

(b) ‘Authority" means the Telecom Regulatory Authority of India 
(TRAI). 

(c) ‘Basie Service* means service derived from a Public Switched 
Telephone Network (PSTN) as specified in the license. 

(d) ‘Broadband* is defined in the Broadband Policy 2004 as “An 
always-on data connection that is able to support interactive 
services including Internet access and has the capability of the 
minimum download speed of 256 kilo bits per second (kbps) 
to an individual subscriber from the Point of Presence (POP) of 
the service provider intending to provide Broadband service 
where multiple such individual Broadband connections are 
aggregated and the subscriber is able to access these interactive 
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services including the Internet through this POP. The interactive 
services will exclude any services for which a separate licence 
is specifically required, for example, real-time voice 
transmission, Except to the extent that it is presently permitted 
under ISP licence with Internet Telephony*. 

(e) *CPR* means Customer Premises Equipment 

(!) ‘Customer’ or ‘Consumer* means a subscriber of Broadband 
service. 

(g) ‘DSLAM’ means Digital Subscriber Line Access Multiplexer. 

(h) ‘Internet’ is a global information system that is: 

■ logically linked together by a globally unique address, 
based on Internet Protocol (IP) or its subsequent 
enhancements/ upgradations; 

■ able to support communications using the Transmission 
Control Protocol / Internet Protocol (TCP/IP) suite or its 
subsequent enhancements/ upgradations, and all other IP 
compatible protocols. 

(i) ‘IP ADDRB88’: Operation of Internet Service requires IP 
addresses which is at present a 32 bit binary address. This 
address is required for each permanent connection on Internet. 
Typically, it is required for ports of routers and other ISP 
equipment and also for leased line connections to be provided to 
end users. 

(j) TOSP* means International Gateway Service Provider for Internet 
services. 

(k) «ILDO’ means International Long Distance Operator. 

(l) ‘ISP’ means Internet Service Provider licensed to provide access 
to Internet Service 

(m) ‘ISP Node’ means a location where the ISP’s Gateway Router is 
connected with upstream service provider. 

(it) ‘LAN’ means Local Area Network. It is a group of computers and 
associated devices that share a common communications line or 
wireless link. 

(o) ‘License’ means a licence granted or having effect as if granted 
under section 4 of the Indian Telegraph Act 1885 and Indian 
Wireless Telegraphy Act, 1933. 
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(p) ‘Licensee* means a registered Indian Company that has been 
awarded licence for providing specified public 

telecommunication services under sub-section (1) of section 4 of 
the Indian Telegraph Act 1885 (13 of 1885) for providing. 

i (q) 'NAP* means Network Access Poifitv It is a major oversees 
Internet interconnection point, that serves to logically link global 
Internet. 

(r) NIXI* means National Internet Exchange of India 

(s) ‘NLDO* means National Long Distance Operator. 

(t) 'PC* means Personal Computer. 

(u) ‘POP* means Point Of Presence of the service provider intending 
to provide Broadband service where multiple such individual 
Broadband connections are aggregated and the subscriber is 
able to access interactive services including the Internet through 
this POP. 

(v) ‘Quality of Service*: The term “Quality of Services” (QoS) is 
defined as “the collective effect of service performance which 
determines the degree of satisfaction of a user of* th§> service 
indicating the performance of a broadband network and of the 
degree to which the network conforms fp the stipulated norms”. 

(w) ‘Service Provider’ means a licensee of Internet Seivipg, Basic 
Service, Unified Access Service and Cellular Mobile Service, 
Commercial VSAT Service etc. including Mahanagar Telephone 
Nigam Limited / Bharat Sanchar Nigam Limited., who is licensed 
to provide Internet service. 

(x) ‘Time Consistent Busy Hour (?CBH)’: The one hour period 
starting at the same time each day for which the average traffic 
of the resource group concerned is greatest over the days under 
consideration. ITU recommends analysis of 90 days to establish 
TCBH. 

(y) ‘UASP’ means Unified Access Service Provider. 
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3. Benchmark far Quality of Sendee (QoS) Psmmetem 


The service providers shall meet the benchmarks for the Quality of 
Service parameters for broadband as laid &owq below:- 


81 

QoS Parameter* 

Benchmarks 

■ 

. . ■ 

taWMCMl 

over • 
period of 

i 

Borneo S*ovU»o S }i»g 

100% cases in «<l§ working 
days (subject to technical 
feasibility). In aU cases where 
payment towards installation 
charge & security deposit is 
taken and the Broadband 
connection . is not provided 
within 15 working days, a 
credit at the rate of Rs.10/ 
per day, subject to a 
maximunt of installation 
cliqfge or equivalent usage 
allpiyance shall bp giypu tp 
the pustpiper, at the time of 
issue pf first bill. 

9 

li 

F«glt Ilf Wlf J 

By next working day: > 90% 
and within 3 working days: 
99% 

Rpbate: 

(«) Pending for > 3 

working days and K 7 working 
dnys: rebate equivalent tP 7 

days of minimum monthly 
pbarge pr equivalent usage 
allowance 

|fe) Fa H!^ Peking for > 7 
^prkipg days and 5 15 

^prkiqg days: rebate 

equivalent tp 15 $ay& of 
minimum monthly charge or 
equivalent usage allowance 

(c) Faults Pending for > 15 
Wprking days: rebate 

equivalent to one mpnth p| 
minimum monthly charge or 
equivalent usage allowance 

One 

month 
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Billing Performance 

• Billing complaints per 
100 bills issued 

< 2% 

One 

month 

• %age of Billing 

Complaints resolved 

• Time taken for refund 
of deposits after 
closure: 

100% within 4 weeks 

100% within 60 days 


Response time to the 
customer for assistance 

% age of calls answered by 
operator (Voice to Voice) 

One 

month 


Within 60 seconds > 60% 
Within 90 seconds > 80% 


Bandwidth Utilization/ 
Throughput: 


One 

month 

a) Bandwidth 

Utilization 



i) POP to ISP Gateway 

Node pntra- 

network] 

Link(s) 

ii) ISP Gateway Node 
to 

IGSP / NEXI Node 
upstream Link(s) 

for International 

connectivity 

<80% linK(s)/route bandwidth 
utilization during peak hours 
(TCBH). If on any 

link (s)/ route bandwidth 

utilization exceeds 90%, then 
network is considered to have 
congestion. For this 

additional provisioning of 
Bandwidth on immediate 
basis, but not later than one 
month, is mandated. 


b) Broadband 

Connection Speed 
(download) 

Subscribed Broadband 

Connection Speed to be met 
>80% from ISP Node to User. 


Service Availability / 
Uptime (for all users) 

> 90% quarter ending June 
2007; 

> 98% with effect from 
quarter ending September 
2007 and onwards 

One 

Quarter 

Packet Loss 

(for wired broadband 
access) 

<1% 

One 

month 
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viii 

- 

Network Latency 

(for wired broadband 
access) 



One 

month 


• User reference 

point at POP / ISP 
Gateway Node to 
International 
Gateway 
(IGSP/NIXI) 

<120 msec 




• User reference 

point at ISP 

Gateway Node to 
International 
nearest NAP port 
abroad (Terrestrial) 

<350 msec 




• User reference 

point at ISP 

Gateway Node to 
International 
nearest NAP port 
abroad (Satellite) 

<800 msec 



lx 

Customer perception of 
Services 


One 

Quarter 

(a) 

% satisfied with the 
provision of service 

>90% 


(b) 

% satisfied with the 
billing performance 

>90% 


(c) 

% satisfied with help 
services 

>90% 


(d) 

% satisfied with network 
performance, reliability 
and availability 

'>85% 


(« 

% satisfied with 
maintain ability 

>85% 


Ifl 

% satisfied with Overall 

>85% 



customer satisfaction 


>85% 
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(s) 

% satisfied with 

Customer satisfaction 

with offered 

supplementary services 
such as allocation of 

>85% 



static/fixed* IP addresses, 
e-mail IDs etc. 




4. Reporting Requirement 

The service providers shall submit the Performance Monitoring 
Reports on the QoS benchmarks for all the parameters in the format to be 
prescribed by the Authority on Quarterly basis, ending 31 st March, 30 th 
June, 30 th September and 31 st December, but not later than 6 weeks from 
the end of the Quarter. The Authority,may review from time to time the 
periodicity and die format of such report. 

5. Registration of Demands for Broadband Connections 

: 5.1 Service Providers, who intend to provide Broadband service, in a 
particular service area or exchange area/ locality/ city shall advertise and 
j make public the Broadband availability plan at periodic interval of at least 
I once in 6 months so that prospective customers can make registration. 

5.2 In order to ensure that applications for Broadband connections are 
registered without any discrimination, the service provider shall register 
I all demands for Broadband connections and give registration number to 
jthe prospective customer. If it is technically feasible to provide the 
I Broadband connection on demand, the same shall be provided within the 
time frames indicated in the Regulation. In all other cases, waiting list 
i shall be maintained and connections released in a non-discriminatory 
manner as per the waiting list. 

6. Auditing 

6.1 The service providers shall maintain complete and accurate records 
of Service Provisioning /Activation, Fault Repair/ Restoration, Billing 
Complaints, Response Time to the Customer for assistance, Bandwidth 
Utilization/ Throughput, Service Availability/Uptime, Packet Loss and 
Latency measurements. 

6.2 Network performance parameters like Bandwidth 
Utilisation/Throughput including Broadband Connection Speed, Packet 
,Loss and Latency shall be measured on sample basis by the Authority 
from time to time, directly or if need so arises, through an independent 
agency. 


6.3 The Authority shall audit / inspect, either directly or through an 
independent agency, the records relating to the reporting of compliance to 
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the QoS parameters. The Authority, if it thinks fit, may require the 
service providers to get the reports submitted to the Authority audited, at 
its own cost, through independent and qualified agencies. 

7. Customer Perception of Service 

The Quality of Service parameter for Customer perception regarding 
Broadband service shall be measured through customer survey conducted 
by the Authority through an independent agency. The results of this 
survey may be made public for the information of the customers to 
generate healthy competition amongst service providers to improve 
service. 

3. Broadband Connection Speed (download) 

The service Providers shall make available a facility for measuring 
Broadband Connection Speed (download) at ISP node within a period of 
three months of coming into force of these Regulations. 

9. Review: 

The Authority, suo-moto or on reference from any affected party, or 
for good and sufficient reasons, may review and modify these regulations. 


10. Interpretation: 

In case of any doubt regarding interpretation of any of the 
provisions of these Regulations, the decision of the Authority shall be final 
and binding. 


11. Explanatory Memorandum: 

These Regulations contain at Annex - an Explanatory Memorandum 
to provide the background and reasons for. the issuance of these 
regulations, detailed meaning of the various parameters and their 
measurement methods. 


RAJENDRA SINGH, Secy. 
[ADVT-III/IV/Exty./142/06] 
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EXPLANATORY MEMORANDUM 

BACKGROUND: 


ANNEX. 


1. The Broadband Policy issued by the Government in October, 2004 
provides for fixation of the Quality of Service standards for Broadband 
Service by THAI. At the time of issue of the Broadband Policy, Broadband 
connections in India were of the order of 50,000 only. This has crossed 
17 lakhs connections by August, 2006. Alongwith the increase in the 
numbers of customers, the numbers of consumer complaints pertaining 
to Broadband Services are also increasing. The analysis of complaints 
received by the Authority indicates the customers concern for fault repair, 
service provisioning, and network & billing related problems. To address 
customers’ concern and to create conditions for consumer satisfaction, a 
need is, therefore, felt to fix the Quality of Service benchmarks for 
Broadband. 


2. The Authority had undertaken public consultation by releasing a 
Consultation Paper on 23 rd May, 2006 and comments of stakeholders 
were sought by 16 th June, 2006. Open House Discussions with the 
stakeholders were held at Delhi on 28 th June, 2006. After the Open 
House Discussions, a core group, consisting of representatives from COAI, 
AUSPI, ISPAI, BSNL, MTNL, VSNL, Spectranet and an independent 
Consultant, was formed to further deliberate on some of the issues 
relating to Quality of Service for Broadband. 


3. The Authority considered the comments received from stakeholders 
during the consultation process and the deliberations of the core group 
while finalizing the Quality of Service norms for Broadband. The meaning 
of the various parameters, its measurement methodology and rationale for 
the Quality of Service Benchmarks is given below. . 

Objective of laving down Quality of Service Parameters: 


4. The objective of laying down Quality of Service Parameters for 
Broadband service is to: 

i) Create transparency and monitorable standards in services 
through predetermined Quality of Service norms for Broadband 
which the service provider is required to provide and the user 
has a right to expect. 

ii) Measure the Quality of Service for Broadband provided by the 
Service Providers from time to time and to compare them with 
the norms so as to assess the level of performance. 

iii) Protect the interests of consumers of Broadband service and 
thus enhance consumer satisfaction. 
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IfAimta Of IttM Qo M PABAMB TBR8 <1 MEASUREMENT 

MirMOPOtoor 

M ImvIm fMvtetoalog/ Activation Tima: 

4 

Si The service provisioning/ activation time means the time taken 
from the date of receipt of an application to the date when the service is 
activated* 

6. Core group, recommended that in case an advance payment Of any 
soft, for installation or service provisioning, has been taken, then the 
service must be activated within 15 days. If this is not done, then the 
service provider must return the money to the customer. The service 
provisioning benchmark of 15 days has been prescribed accordingly. 

7. Technically Non Feasible (TNF) cases such as unavailability of 
Broadband infrastructure/ equipment in the Area or Spare Capacity i.e. 
Broadband Forts including equipment to be installed at the customer 
premises for activating Broadband connection shall be excluded from the 
calculation of this parameter. Also, problems relating to customer owned 
equipment such as PC, LAN Card/USB Port and internal wiring or non¬ 
availability of such equipment shall be excluded from the calculation of 
this parameter. 

A 

(b) Fault Repair/ Restoration Time: 

8. Fault Repair/ Restoration Time means the time taken to restore an 
existing customer’s service to operational level from the time that a 
problem or fault is reported. 


9. Only those complaints, which have been registered dll the close of 
the business hours of the day, will be taken into account. Complaints 
registered after the business hours will be taken as being registered in the 
next day business hours. At the same time, faults due to the customer 
premises equipment which it owned by customer such as computer 
hardware and software including LAN card/USB Ports etc. shall be 
excluded from the measurement of performance against this benchmark, 
as the service‘provider is not directly responsible for these faults. 

4T r ■ 

10. The benchmarks proposed for this parameter in the Consultation 
Paper was different from the benchmarks prescribed in these Regulations. 

This is mainly because during discussions with the core group members, 
it was felt that the benchmark for Fault Restoration Time given in the ISP 
licence agreement cannot be diluted. Accordingly, similar benchmarks 
have been prescribed in these Regulations for Fault Repair/ Restoration 
Time. * 


11. During consultation, the service providers, core group members and 
consumer organizations had accepted the proposal to give rebate/credit 


A’*?/ A 
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for downtime, although there were different views regarding the quantum 
of rebate for downtime including provision for rebate of excess down time 
on the same principles as voice telephony services. In order to have 
uniformity in the QoS regulations, the Authority has prescribed rebates 
on the same principles as for basic service (wireline) for excessive 
downtime. In all cases where the fault is not rectified within 3 working 
days, rebate shall be given as per the provisions in Regulation 3 (ii). 

(c) Billing Performance: 

12. The percentage of bills resulting in a customer complaint indicates 
the billing performance. 

Billing complaints per Total number of disputed bills X 100 

100 bills issued Total number of bills issued during 

one billing cycle. 

The benchmark for this parameter has been prescribed, in line with the 
proposal in the consultation paper and the views of the stakeholders. The 
Billing Performance parameters have been specified for online charging 
systems as well as for offline billing system. It also includes charging 
errors in preparation of bills by the service providers. 

(d) Response Time to the customer for Assistance 

13. The duration from the instant a call is made to helpline number 
and a ring back is received to the instant the human operator answers the . 
calling user to provide the service requested. 

14. The calculations shall be provided based on the percentage of calls 
answered within 60 seconds and within 90 seconds, averaged over a 
period of one month. 

15. This parameter was not proposed in the Consultation Paper. But * 
considering the fact that complaints/ service requests are normally made 
over on telephone, it is necessary to measure the effectiveness of the 
customer care helpline numbers. Only voice to voice calls to the customer 
care helpline/ call centre/ help desk numbers are included in the 
Regulation and this does not mean IVR response from the customer care 
centre of the service provider. 

(e) Bandwidth Utilization/Throughput 

16. During consultation process there were different suggestions 
regarding measurement of the parameter and in the core group 
discussions it was generally agreed that the benchmark proposed in the 
Consultation Paper was difficult to measure and implement. It was 
deliberated in the core group discussions and generally agreed that 
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measurement of the bandwidth utilisation for network links can be made 
using Multi Router Traffic Grapher (MRTG). 

17. The Internet Service Provider could offer a good quality of service to 
the customers only if there is enough bandwidth in the Access segment, 
long distance segment and Overseas NAP segment. The Access segment is 
entirely managed and operated by the ISP. The broadband service can be 
provided through DSL, OFC, Cable TV Network, VSAT and Broadband 
Wireless Access (BWA) technologies. The national long distance segment 
is usually taken on lease from NLDOs/ UASPs and the Overseas NAP 
segment is generally provided by the ILDOs in the form of International 
Private Leased Circuit (IPLC) or Internet Leased Line (ILL). Therefore, 
enough bandwidth should be made available in all the three segments for 
ensuring good quality of service. 



+ --- ► - ► 

IGSP/NXXI 

National Segment including access part International Segment 

18. The Authority has considered the deliberations of the core group 
while fixing the benchmarks for this parameter and decided that the 
service providers are required to monitor the bandwidth utilization during 
Time Consistent Busy Hours (TCBH) for all network link(s)/route. ISPs/ 
Service Providers shall report to TRAI the bandwidth utilization (loading) 
of all the upstream links going to IGSP/ NIXI with Multi Router Traffic 
Grapher (MRTG). However, for local links/intra-network links the service 
provider need to report, only, exceptions having loading more than 80%. 
In case there is more than one link, then the average utilization of all the 
route links should not exceed 90% of loading level for a period of at least 
one month. The broadband service provider is required to make provision 
for additional bandwidth if the bandwidth utilization of the network links 
exceeds the 90% loading level for a period of at least one month. Average 
utilization of bandwidth in a route means utilization of bandwidth 
capacity on all the links of the route. For example, if there are 3 links 
consisting of one link of 34 Mbps, two links of 155 Mbps each, in a route 
from ISP gateway to IGSP then the total bandwidth available in the route 
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is 344 Mbps (34+155+155) and 90% of loading means bandwidth 
utilization of 309.06 Mbps. 


Measurement Methodology for Link Bandwidth Utilisation / 
Throughput 


19. Both in Broadband access network/ intra-network links and links 
to upstream service provider, the bandwidth utilization shall be monitored 
using Multi Router Traffic Grapher (MRTG). This is a tool to monitor the 
traffic load on network links. MRTG generates HTML pages containing 
images which provide a live visual representation of the traffic. It works 
on UNIX platforms and Windows NT. MRTG uses a highly portable 
Simple Network Management Protocol (SNMP) implementation to read the 
traffic counters of routers and creates graphs representing the traffic on 
the monitored network connections. These graphs can be embedded into 
web pages which can be viewed from any Web-browser. In addition to 
detailed daily view, MRTG also creates visual representations of the traffic 
o*er a period. The measurement for reporting purposes is to be made only 
on working days during TCBH. 

(f) Broadband Connection Speed (download) 


20. In the consultation paper under the proposed benchmark 
Bandwidth utilization/ throughput, it was proposed that “the bandwidth 
utilization between the user and the nearest serving ISP node during 
download shall not be less than 70% of the subscribed level for 95% of the' 
time”. Views of stakeholders are different such as: (i) proposed 
benchmark can be committed and achieved between the user and nearest 
ISP Node; (ii) the dependency of link utilization on the availability of the 
content/application to be supplied from the other end is one of the factors 
to be considered here and dependency is on the other end server, far end 
ISP link and far end ISP’s upstream connectivity; (iii) beyond POP there is 
always a sharing of bandwidth and the effective throughput at any instant 

! depends on the contention which increases manifold in the International 
domain; (iv) it is not possible to measure throughput as £ historic 
measure; (v) it is not possible to establish that the traffic as Jess than 
70% due to non-usage of the circuit, or less usage; (vi) any measurement 
has to be on current basis; and (vii) bandwidth can be effectively 
measured by a down-loaded server dedicated for this purpose. 

21. The Authority has considered the views of the stakeholders while 
fixing the benchmarks for this parameter. This parameter has been 
prescribed to enable the users and service providers to measure the 
connection speed. As per Broadband Policy, the Broadband has been 
defined as “an always on data connection that has the capability of the 
minimum download speed of 256 kbps to an individual subscriber from 
the Point of Presence (POP) of the service provider where multiple such 
individual broadband connections are aggregated”. In order to facilitate 
measurement of download speed from POP by the user independently, a 
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measurement facility is needed at each POP. However, it would be 
difficult for the Broadband service provider to install the measurement 
facility in each POP t<v facilitate the user to test independently the 
download speed. Therefore, service providers can install the facility at a 
central location or at an ISP Node. The measurement in this way shall 
include the intra-network links and loading of intra-network links may 
affect the speed measurement sometime. Therefore, keeping the 
reasonable loading level in intra-network links upto ISP Node, the 
benchmark has been prescribed that service providers shall ensure the 
speed of Broadband connection is >80% of the subscribed speed. 

Measurement of Broadband Connection Speed (download) 

23. The parameter can be measured on a sample basis by the user and 
service provider. The service providers need to install download speed 
measurement software in the Server at ISP Node to facilitate the user to 
measure independently the download connection speed through a web 
link. The facility shall be made available and the required procedure 6s 
informatipn tp facilitate such testing by the customer shall be made 
known tP the customers by the service provider within a period of three 
months of coming into effect of these Regulations. 

Data download speed = size of the test file (data) in ISP Server 

Transmission time required for error free 
transfer of the entire data 

(g) Service Availability/ uptime: 

23. Service availability/ uptime is the measure of the degree to which 
the Broadband access network including ISP Node is operable and not in 
a state of failure or outage at any point of time for all users. It also 
includes the upstream connectivity uptime. Therefore, it measures the 
total downtime of the* network for all users, including the LAN Switches, 
Routers, Servers, e-mail facilities etc at ISP Node and connectivity to 
upstream service providers over a period of one quarter. 

Service Availability ■» (Total operational hours -Total hours of service downtime} X 100% 

Total operational hours 

pqf}ng consultation, some of the stakeholders had suggested a lower 
benchmark fqj* this parameter. However, the Authority has fixed the 
benchmark for this parameter, keeping in view the fact that Broadband 
being ap always on connection the downtime should be minimal. 

Ppwntime feF the purpose pf upgrading or routine maintenance 
qf the petwpfk system shal} be excluded from the calculation of the 
Service availability/ uptime provided that users are informed in advance 
pf any such up-gradation or maintenance action. 
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(h) Latency 

25. During consultation process the general view was that the proposed 
benchmark of <90 msec for latency from User to IGSP Gateway Is too 
inadequate. There were also suggestions that the measurement to be 

, made on a sample basis and there should be a reference point for 
measurement. The reference point was discussed in the core group and 
the group considered reference points as User, ISP Node/ POP and 
NIXJ/IGSP nodes. Considering the fact that the latency measurement to 
NIXI/IGSP Gateway reference point is more holistic than measuring, the 
latency for each component of the network, the Authority felt that latency 
? in the national leg from the User (Reference Point) to International 
Gateway (IGSP/NIXI) shall be specified and decided that the benchmark 
shall be <120 msec, which is achievable. 

26. The ISPAI also accepted that latency of 300 msec in the 
international link from NIXI Node/IGSP Gateway to the nearest NAP is 

; reasonable. Since the measurement of latency for the international link 
to the nearest NAP port cannot be made by the Broadband service 
provider from IGSP, it is considered to measure the latency for 
i international link from ISP Node, which is under the control of the service 
provider. As such, the benchmark will also include the latency from the 
ISP Node to the NIXI Node/IGSP Gateway. Considering this aspect, the 
j Authority has decided that the latency for the terrestrial link from the ISP 
‘ Node to the nearest NAP be < 350 msec. The core group and stakeholders 
; have generally agreed to the proposal in the consultation paper for the 
latency for satellite media as <800msec and the same is accepted by the 
; Authority. 


(i) Packet Loss 

27. On Packet loss, different views emerged during consultation 
process. Some stakeholders had raised doubt about measurement of 
packet loss, while some had agreed with the parameter proposed in the 
Consultation Paper. In the core group, industry representatives had 
proposed packet loss of <2%, while others had indicated that it is too 
lenient. Considering the International practices and the fact that 
benchmark of <2% is too lenient, the Authority has decided to retain the 

ibenchmark of <1% proposed in the consultation paper. 

Packet Loss and Latency Measurement 

28. Packet Loss: Packet loss is the percentage of packets lost to the 
total packets transmitted between two designated CPE/ Router Ports. 

29. Network Latency: Latency is the measure of duration of a rpund 
trip for a data packet between specific source and destination Router 
Port/ Customer Premises Equipment (CPE). 
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30* Packet Loss and Latency Parameters indicate the quality of 
Broadband access network equipment including leased line resources 
used as well as the equipment at the ISP/ Service Provider Node. Being 
responsible to the customer for end to end QoS, the Broadband service 
provider needs to ensure that QoS is maintained on all the connected 
links. Por this purpose, the service provider should negotiate Service 
Level Agreements (SLA) with the Upstream service providers, i.e., leased 
line providers (NLD/UASP/BSO/IP-II) and IGSP/ILDO. There is a need to 
measure the packet loss and latency at different points using ping tests. 

31. The Packet Loss and Latency parameters proposed are for wired 
Broadband access network only having Optical Fibre Technologies, Digital 
Subscriber Lines (DSL) on copper loop and Cable TV Network in the 
access network and terrestrial media in the national backbone.' For the 
broadband wireless access (BWA), since the technology is evolving and 
implementation is at the nascent stage, no benchmark for packet loss and 
latency is proposed. The Authority would revisit this issue later. 

32. The measurement will be made for Packet Loss and Latency by the 
service provider on a sample basis taking the Broadband customer (User) 
configuration as User Reference Test Point at ISP Node/ POP. This 
configuration shall have local loop, CPE, ADSL-rou ter/modem or Cable 
modem and PC/Laptop. The PC /Laptop shall have a minimum 
configuration of Pentium - IV, Windows 2000 operating system/XP/ UNIX 
with 256 MB RAM, hard disk 40 GB which normally a broadband user is 
expected to have for getting broadband speed. 

33. Minimum sample reference points for each service area shall be 
three in number or multiple reference points, if needed. The Packet Loss 
and Latency shall be measured from user reference points at ISP Node/ 
POP to IGSP/ NIXI Gateway location and also to the nearest NAP port 
abroad. 

34. Ping Test will be generated during the time consistent busy hour 
(TCBH). For Ping test the defined Packet size shall be of 64 bytes. The 
test conducted on daily basis shall be averaged for a month and the result 
of the Ping Test to be indicated for the Packet Loss and Latency. 

35. Packet Loss Measurement shall be done by computing the percent 
packet loss of 1000 pings (with acknowledgement for each previous 
packet received) of 64 byte packet 'each. This packet loss is the 
measurement of packet lost from Broadband customer (User) 
configuration/ User Reference Point at ISP Node/ POP to the IGSP/ NIXI 
Gateway and to the nearest NAP Port abroad. 

36. Latency Measurement shall be done from user reference points at 
ISP Node/ POP to IGSP/ NIXI Gateway, location and to the nearest NAP 
Port abroad. The round trip delay for the Ping packets from ISP premises 
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to the IGSP/ NIXI Gateway and to the nearest NAP port abroad will be 
i me4sured by computing the delay for 1000 Pings of 64 bytes each, where 
| pings are only sent subsequent to an acknowledgement being received for 
i the same for the previous ping. 


| The following figure shows the various locations from where the packet 
j lossj and latency can be measured by the Service Providers on sample 
j basjs during TCBH:- 



<4 .......► 

Packet Loss < 1% 

Latency < 350 msec (Terrestrial) 

< 800 msec (Satellite) 

i 37. All the measurements of engineering standards such as Bandwidth 
| Utilisation/Throughput, Packet Loss and Latency are to be carried out in 
i the Time Consistent Busy Hour (TCBH) as specified by ITU-T. 

i (j) Static I.P. Address Allocation: 

i 

i 

1 38. ; IP address allocation for Broadband users is normally done by 
j dynamic allocation method on per session basis. Static/Fix IP address 
'allocation is required for few applications as per the requirement of 
customer. During consultation process the stakeholders had generally 
opined that this should not form part of the QoS benchmarks for 
Broadband. Therefore, considering the views of the service providers and 
the normal practice followed, Static IP address allocation is not proposed 
for the QoS benchmarking criteria. But in case a Broadband customer 
desires to have one or more static IP addresses, it is expected to be made 
available by service provider as per normal commercial conditions. 

(k) Customer Perception of Service: 

39.. This parameter has been prescribed to assess the customer 
perception of service. 
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